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Response to Amendment 

This is in response to the Amendment filed 17 July 2008. 



(Previous) DETAILED ACTION 
Drawings 

1 . The drawings stand objected to as failing to comply with 37 CFR 1 .84(p)(5) because 
they include the following reference character(s) not mentioned in the description: 

Reference characters "12a" and "13a" as shown in Figure 1. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 
1.121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

2. The objection to Figures 1 and 2 for lacking a legend such as —Prior Art— because only 
that which is old is illustrated has been withdrawn in view of Applicants' Amendment. 

3. The objection to the disclosure because of informalities has been withdrawn in view of 
Applicants' Amendment. 
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Claim Objections 

4. The objection to claim 4 1 because of minor informalities has been withdrawn in view of 
Applicants' Amendment. 

Response to Arguments 

5. Applicant's arguments, see pages 17-19, filed 17 July 2008, with respect to claims 1-7, 
10-25, 28-40 and 42-49 have been fully considered and are persuasive. The rejections of the 
claims have been withdrawn. 

(New) DETAILED ACTION 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 5 and 7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 5 recites "5. (Currently Amended) A fuel cell according to claim 4. . ." It is unclear 
as to which claim is being further limited as claim 4 has been canceled. 

Claim 7 recites "5. (Currently Amended) A fuel cell according to claim 3 ..." It is unclear 
as to which claim is being further limited as claim 3 has been canceled. 
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Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

9. Claims 1,5,7-8, 10-1 1, 25-26, 28-30, 37, 39, and 41-43 are rejected under 35 
U.S.C. 102(b) as being anticipated by Trocciola et al. (US 4,755,439) 

Claim 1: Trocciola et al. in Figure 1 disclose a fuel cell system comprising: 
an anode (4), a cathode (6), and an ion exchange membrane (26) between the anode and 
the cathode; 

a fuel delivery conduit comprising: 

a fluid flow field plate forming part of the anode, having a fluid flow channel extending 
through the fluid flow plate; 

a fuel delivery inlet (12) coupled to one end of the fluid flow channel; 

a fuel delivery outlet (14) coupled another end of the fluid flow channel; and 

a fluid flow regulator (20) for controllably varying a quantity of fuel delivered to a 
mixing point in the fuel delivery inlet; and 

a recirculation conduit (18) extending between the fuel delivery outlet (14) and the 
mixing point, wherein the mixing point comprises a reaction chamber (28) for reacting fuel, and 
a pre- mixing chamber (junction pint where 18 and 12 meet), the mixing point for mixing fuel 
from the fluid flow regulator with oxidant species from the recirculation conduit for supplying 
fuel from a fuel source to an active surface. See col. 3: 20-col. 4: 42). 
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Claim 5: Trocciola et al. further disclose that the reaction chamber (28) includes a 
catalyst material (33). 

Claims 7 and 25: Trocciola et al. further disclose recirculation conduit is switchably 
connected to the fuel delivery outlet by way of a two way valve (20). 

Claim 8: Trocciola et al. in Figures 1 and 2 disclose a fuel cell system comprising: 

an anode (4); 

a cathode (6); 

an ion exchange membrane (8) between the anode and the cathode, the ion exchange 
membrane comprising: 

a fuel delivery conduit (12) for supplying fuel from a fuel source to an active surface area 
of the anode; and 

means (33) for effecting a controlled combustion of fuel and oxidant species within the 
fuel delivery conduit; and 

detection means (16) for detecting a level of oxidant species present in at least part of the 
fuel delivery conduit. See col. 3: 20-col. 4: 42. 

Claim 10, 28 and 42: Trocciola et al. in Figure 1 further disclose a control means (20) 
for switching the fuel cell between a normal mode of operation and a recirculation mode (col. 3: 
37-39). 

Claim 11, 29 and 43: The rejection of claim 1 1 is as set forth above in claim 10. 
Claim 26: Trocciola et al. in Figure 1 disclose a fuel cell system including: 
a fuel cell (2) having an anode (4), a cathode (6), and an ion exchange membrane (8) 
therebetween (see col. 1: 10-19); 
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a fuel delivery conduit comprising: 

a fluid flow field plate forming part of the anode (14), having a fluid flow channel 
extending therethrough; 

a fuel delivery inlet (12) coupled to one end of the fluid flow channel; and a fuel delivery 
outlet (14) coupled another end of the fluid flow channel (Figures 1 and 2 show fluid flowing 
into and out of the anode); 

a recirculation conduit (18) extending between the fuel delivery outlet and a mixing point 
in the fuel delivery inlet; and 

means (16) for detecting a level of oxidant species present in at least part of the fuel 
delivery conduit. See col. 3: 20-col. 4: 42). 

Claim 30: Trocciola et al. in Figure ldisclose a fuel cell system including: 

a fuel cell (2) having an anode (4), a cathode (6), and an ion exchange membrane (8) 
therebetween (see col. 1: 10-19); 

a fuel delivery conduit (12) coupled to the anode comprising: 

a reaction chamber (33); 

a fuel supply inlet coupled to the reaction chamber; 
an oxidant supply coupled to the reaction chamber; and 
a reaction chamber outlet connected to the anode (via 18); 
a recirculation conduit (18); and 

wherein the reaction chamber is configured to mix fuel from the fuel supply inlet with 
oxidant species from the recirculation conduit. 

See abstract, col. 1: 19-33 and col. 2: 50-col. 4: 25). 
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The recitation "the reaction chamber being adapted so that at least a part of the fuel 
supply delivered thereto to is reacted with the oxidant supplied thereto to precondition the fuel 
being delivered to the anode" has been considered, and construed as function language that adds 
no additional structural limitation to the fuel. However, because the reaction chamber of Tajima 
is the same as that instantly disclosed it appears capable of providing the claimed function. 

Claim 37: Trocciola et al. in Figures 1 and 2 a method of operating a fuel cell (12 having 
an anode (4), a cathode (6), and an ion exchange membrane (8) therebetween, comprising the 
steps of: 

supplying fuel from a fuel source to an active surface area of the anode (4) by way of a 
fuel delivery conduit (12); 

recirculating fluid (via 1 8) within the fluid deliver conduit to a mixing point upstream of 
the active surface area of the anode; and 

effecting a controlled combustion (via 33) of fuel and oxidant species within the fuel 
delivery conduit. See abstract, col. 1: 19-33 and col. 2: 50-col. 4: 25). 

Further, because the structure of the fuel cell system of Tajima is structurally the same as 
that instantly disclosed for carry out the claimed method, the fuel cell system would inherently 
perform the claimed method. 

Claim 39: Trocciola et al. in Figure 2 disclose consuming oxidant species at the mixing 
point, in a reaction chamber (45). 

Claim 41: Trocciola et al. in Figures 1 and 2 disclose a method of operating a fuel cell 
system (2) comprising an anode (4), a cathode (6), and an ion exchange membrane (8) between 
the anode and the cathode, the method comprising: 
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supplying fuel from a fuel source to an active surface area of the anode by way of a fuel 
delivery conduit (12); 

effecting a controlled combustion of fuel and oxidant within the fuel delivery conduit (via 

33) and 

detecting a level of oxidant species (via 16) present in at least part of the fuel delivery 
conduit. See abstract, col. 1: 19-33 and col. 2: 50-col. 4: 25). 

Claim Rejections - 35 USC §103 

10. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 12-20, 22-24, 31-32, 40, 45 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Trocciola et al. as applied to claim 1 above, and further in view of JP5-89899. 

Trocciola et al. are as applied, argued, and disclosed above, and incorporated herein. 

Claim 12: Trocciola et al. do not disclose an oxidant supply conduit extending from an 
oxidant supply to a mixing point in the fuel delivery inlet. 

JP '899 discloses an oxidant supply conduit (23) extending from an oxidant supply to a 
mixing point (2) in the fuel delivery inlet. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell system of Trocciola et al. because JP '899 
discloses an oxidant supply conduit (23) extending from an oxidant supply to a mixing point (2) 
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in the fuel delivery inlet that would have provided a means to facilitate the uniform heating of 
the fuel cell at startup thereby improving the overall operation and performance of the fuel cell. 

Claim 13: The rejection is as set forth above in claim 12 wherein JP '899 further 
discloses an oxidant flow regulator (33). 

Claim 14: The rejection is as set forth above in claim 12 wherein JP '899 further 
discloses that the oxidant flow regulator comprises a valve (33) coupling the oxidant supply 
conduit to a cathode oxidant delivery conduit. 

Claim 15: Trocciola et al. disclose that the mixing point (28) is a reaction chamber. 

Claim 16: Trocciola et al. disclose that the reaction chamber includes a catalyst material 

(33). 

Claim 17: Trocciola et al. disclose a means (33) for effecting a controlled combustion of 
fuel and oxidant species within a cathode fluid delivery conduit. 

Claim 18: Trocciola et al. in Figure 1 disclose a fluid flow field plate forming part of the 
cathode (6), the fluid flow field plate comprising a fluid flow channel extending therethrough; 

an oxidant delivery inlet (24) coupled to one end of the cathode fluid flow channel; and 
an exhaust outlet (26) coupled to another end of the cathode fluid flow channel. One skilled in 
the art would know that a convention fuel cell comprises the claimed fluid flow field plate and 
fluid flow channel. 

Claim 19: The rejection is as set forth above in claim 12 wherein further JP '899 
discloses a fuel supply conduit (22) extending from a fuel supply (21) to a mixing point (2) in the 
oxidant delivery inlet. 



Application/Control Number: 10/501 ,759 Page 1 0 

Art Unit: 1795 

Claims 20 and 23: Trocciola et al. in Figure 2 further disclose that the mixing point 
comprises a reaction chamber (33). The recitation "for reacting fuel from said fuel supply 
conduit with oxidant species from said oxidant supply" has been considered, and construed as 
function language that adds no additional structural limitation to the fuel. However, because the 
reaction chamber of Tajima is the same as that instantly disclosed it appears capable of providing 
the claimed function. 

Claims 22 and 40: Trocciola et al. do not disclose a fluid flow regulator coupled to the 
mixing point. 

JP '899 discloses a fluid flow regulator coupled to the mixing point. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of Trocciola et al. by incorporating the fluid 
flow regulator of JP '899 because JP '899 discloses a flow regulator that would have provided a 
means to control the flow of fuel to the mixing point thereby improving the overall performance 
of the fuel cell. 

Claim 24: Trocciola et al. in Figure 1 disclose a pre-mixing point (i.e. the junction 
between the fuel (vial 12) and the oxidant species from the recirculation conduit). 

Claims 31, 32, 45 and 46: Trocciola et al. do not disclose a control means (41, 43) for 
controllably varying the flow rate of one or both of the fuel and oxidant. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of Trocciola et al. by incorporating the control 
means of JP '899 because JP '899 discloses a control means that would have provided a means to 
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control the flow of fuel to the mixing point thereby improving the overall performance of the fuel 
cell. 

Allowable Subject Matter 

12. Claims 9 and 27 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Reasons for Indicating Allowable Subject Matter 
A search of the prior art references of record failed to teach or suggest what is instantly 
claimed, in particular, 

A fuel cell comprising detection means comprises means for testing an open circuit 
voltage across the anode and cathode of the fuel cell (claims 9 and 27). 

Trocciola et al. in Figure 1 disclose an oxygen sensor disposed in the inlet line to 
continuously monitor the percent oxygen contaminant in the fuel gas entering the stack. A valve 
and pump are controlled by the sensor so tha5 when the sensor detects an oxygen level of more 
than a predetermined value, the valve and pump are activated to recirculate anode exhaust back 
to the inlet line. 

There is no teaching or suggestion in Trocciola et al. to a detecting means for detecting a 
level of oxidant species wherein the detection means comprises means for testing an open circuit 
voltage across the anode and cathode of the fuel cell. 
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Examiner Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THOMAS H. PARSONS whose telephone number is (571)272- 
1290. The examiner can normally be reached on M-F (7:00-3:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Thomas H Parsons 

Examiner 

Art Unit 1795 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



